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[X] It is also accompanied by a copy of each prior art document cited in this report. 


1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application In the 
language in which it was filed, unless othenwise indicated under this item. 

rn the international search was carried out on the basis of a translation of the internationat application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
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international application as filed has been furnished. 
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4. With regard to the title, 

pT] the text is approved as submitted by the applicant. 
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5. With regard to the abstract, 

PC] the text is approved as submitted by the applicant. i 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority, 

6. The figure of the drawings to be published with the abstract is Figure No. J 


pT] as suggested by the applicant. |^ None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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Citation of document, with indication, where appropriate, of the relevant passages 
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cited in the application 
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1,2,4 
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EP 0 732 178 A (ADOLF WURTH) 

18 September 1996 

see column 7, line 28-41 

see column 10, line 33-45; figures 3,10 

1,7 
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DE 31 51 771 A (METZELER KAUTSCHUK) 
14 July 1983 

see claims 1,7; figures 1-3 

1,2,4 
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DE 18 11 684 U (PORSCHE) 
see claim 1; figure 1 

2.3,5,7 
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DE 11 03 775 B (PAUL HENSS) 
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filing date 
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which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


'T" later document published after the international filing date 
or priority date and not in conflict with the application but • 
cited to understand the principle or theory underiying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -7 as originally filed 

Claims, No.: 

1 -7 as originally filed 

Drawings, sheets: 

1/4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 


Novelty (N) 

Yes: 

Claims 

1,2-7 


No: 

Claims 


Inventive step (IS) 

Yes: 

Claims 

1,2-7 


No: 

Claims 


Industrial applicability (lA) 

Yes: 

Claims 

1-7 


No: 

Claims 



2. Citations and explanations 
see separate sheet 
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Ad section V 

1 . The present application relates to a power-operated tool for driving fasteners into 
a base, said tool being of the type operated by combustion pressure generated by 
detonation of a cartridge and including: 

- a tool body, a cylindrical barrel member, and a combustion chamber within the 
barrel member for receiving the cartridge in preparation for firing, which upon 
ignition, propels a piston forwardly for the driving of a fastener, 

- a piston mounted for reciprocation within the barrel member and having a 
contact surface facing a predetermined direction, and 

- a piston return and buffering system which is positioned to be contacted by the 
piston's contact surface as the piston is moved in the predetermined direction, 
said system being provided to return the piston to its firing position and also to 
absorb the energy of the piston in the event of a free-flight shot or accidental 
overdriving of the piston. 

2. The subject-matter of independent apparatus claims 1 is new in terms of the 
relevant state of the art (Article 33(2) PCT), since none of the documents cited in 
the International Search Report or acknowledged in the description discloses the 
combination of all the features set out in claim 1. 

3. The document US-A-3 331 546 (D1) which is cited in the description on page 2 

is considered to represent the closest prior art in respect of the subject-matter of 
claim 1. 

3.1 (D1) discloses the following combination of features expressed in terms of claim 1 : 
"A power-actuated piston tool with piston automatic return, comprising: 

- an external barrel with a guiding barrel situated therewithin, 

- a piston means mounted for reciprocation within the guiding barrel 
between firing position and fastening position, 

- a firing-pin assembly situated at the rear end of the external barrel and 
operatively connected therewith, and 

- means for automatic return of piston means from its fastening position to its 
firing position, situated on the piston shank between the piston head and the 
fastener guide." 
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3.2 The subject-matter of claim 1 is distinguished from the embodiment of the 

fastener driving tool known from (D1) in that " said means for automatic piston 
return is a one-piece elastic returning bush made of elastomeric material in 
the shape of bellow, whose diameters both external and internal are regularly 
varied, creating uniformly spaced swellings and narrowings of wave like structure". 

4. Compared with the document (D1), the technical problem to be solved by the 
present application is, therefore, the provision of an alternative piston return and 
buffering system in a propellant tool, which system ensures a better damping of 
the piston's movement in the axial direction by means of a bellow-like elastic stop 
member made of elastomeric material and prevents serious damage to the tool. 

5. The solution to this problem, which is to be found in the combination of features 
set out in claim 1 , is not mentioned in any of the cited documents and is hence 
indisputably new. 

5.1 Moreover, there is absolutely no suggestion in (D1) that an assembly for 
decelerating the piston during its power stroke in a propellant tool of the type 
known from (D1) could be adapted as defined by the features mentioned in 
section 3.2, so as to be suitable for the purpose above. 

5.2 Nor do the other available prior art documents furnish any hint which might 
suggest the solution according to claim 1. The available prior art documents relate 
either to fastener driving tools of a different type, or to piston stop assemblies 

of a different design used in propellant tools for driving fasteners, or to vibration- 
dampers used in vehicle suspension arrangements. 

For the above reasons, the subject-matter of claim 1 is considered to involve an 
inventive step, and therefore does satisfy the criterion set forth in Article 33(3) 
PCT. 

6. Claims 2-7 are dependent on claim 1 and are concerned with particular em- 
bodiments of the power-actuated piston tool for driving fasteners according to the 
independent claim, and thus also meet the requirements of Articles 33(2) and 
33(3) PCT. 

7. It is also self evident that the subject-matter of claims 1-7 can be considered as 
being susceptible of industrial application within the meaning of Article 33(4) PCT. 
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Power operated piston tool with 
piston automatic return 


5 The object of this invention is a power operated piston tool 

with piston automatic return. 

In power operated piston tools, of indirect action, designed 
for driving fastening elements Into a base like masonry, 
concrete, wood or the like, a piston element, driven by firing 

10 gases, coming from firing cartridge, is used as an intermediary 
element, acting upon the fastener, as opposite to tools of direct 
action, where firing gases act directly upon fastening element. 

In tools of indirect action, the piston after fastening is in 
its forward position, that is piston shank tip is at the fastener 

15 guide muzzle end. In order to return the piston to its firing 
position, in conventional, semiautomatic tools, manual reloading 
is required. This reloading consists of pulling backward the 
barrel means, having a returning tooth, engaging the respective 
cavity on piston means, which causes the piston to return. This 

20 operation is also used to shift the firing cartridge belt about one 
position, thus making the tool ready for next firing. 
In other kind of power piston tools, described in patent EP 
0223740, the piston return is actuated by the firing gases which, 
after pushing the piston to its forward position, while still 

25 expanding, cause the piston to retract. However, after 
retracting, the piston strikes against its rear abutment, thus 
causing the reflection effect, which may displace the piston of 
some distance from its firing position, creating a dead space, 
decreasing the firing power of a subsequent fire. As a result, 

30 fasteners are driven into the base at uneven depth and the firing 
chamber becomes spoiled with firing remains, due to incomplete 
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burning of blowing charge. Besides, problems can occur when 
the piston itself is driven into the base after fastening 
operation. In that case, to return the piston to its firing position, 

35 an additional manual push-rod is needed. In any case, after 
transporting or other periods of prolonged disuse of the tool, it 
is always useful to check with manual push-rod, whether the 
piston is well in its firing position, the only one initial position 
ensuring tool correct functioning. 

40 In another kind of power piston tool, illustrated in US 

patent No 3,331,546, to return the piston member, a plurality of 
stacked washers constructed from polyurethane elastomer, are 
applied. The washers are positioned within the barrel, on the 
piston shank. After firing the washers are rapidly collapsed, 

45 thus absorbing part of firing energy and functioning as a buffer. 
At the end of power stoke, and after dissipation of the firing 
gases, escaping through vent holes in the barrel, the washers 
will return to their original shape, due to elastic memory, and 
thus they return piston to its firing position. The venting holes, 

50 situated in washers' side portions cause stress concentration 
and thus damage to spring elements. The other problem arises 
when exchanging worn-out washer elements, as they require 
strictly defined positions and quantity, otherwise malfunction 
may occur, if not a serious tool damage. 

55 It is an object of this invention to provide a power 

operated piston tool, free from above mentioned imperfections, 
in which the piston return is carried-out mechanically, by use of 
one-piece elastic returning bush. The returning bush is situated 
on piston shank between piston head and fastener guide, is 

60 made of elastomeric material and has a shape of bellow, whose 
diameters both external and internal are regularly varied. The 
walls of so formed returning bush are approximate in shape to a 
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sinusoid, or to a stack of frusto-spherical segments, or frusto- 
conical segments, or stack of barrel-shape segments or/and 

65 other surface of revolution segments, creating uniformly spaced 
swellings and narrowings of wave like structure. 

The returning bush according to this invention 
advantageously has the maximal internal diameter of at least 
one segment at its both ends of slightly smaller size than the 

70 respective diameter of remaining segments, so the end segment 
walls are thicker than others segment walls. 

The internal end surface of external segments is markedly 
curved outside in such a way, that the position of curvature 
points of bush ends is clearly distanced from bush face. The 

75 length of returning bush is selected in such a way that after 
initial blocking, the piston shank end face does not reach its 
extreme forward position and remains at a distance from the 
base, the distance slightly greater than the head height of 
fastening element. The maximal external diameter of returning 

80 bush according to present invention is smaller enough than the 
internal diameter of guiding barrel, that after initial blocking of 
the bush, its external diameter still remains smaller than 
internal diameter of guiding bush, thus preserving the slight 
clearance. 

85 After driving fully the fastening element into the base, and 

subsequent stopping the piston movement, the energy 
accumulated in the returning bush is being relieved and rejects 
the piston to the rear, due to shape memory of elastomeric 
material. It is the first and the greatest returning force acting 

90 upon the piston. After returning the piston to its rear position, 
there remains some slight force due to not fully recovering the 
bush free shape, which force retains the piston in its rear 
position that is firing position. 
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The object of this invention is illustrated in a preferable 

95 embodiment in the accompanying drawings in which fig.1 is a 
longitudinal cross sectional view of the power piston tool, 
showing the piston in its firing position, at the moment of firing 
the cartridge, fig. 2 is the same view showing the piston at the 
end of normal power stroke, at the moment of driving the 

100 fastening element into a base, after initial blocking of returning 
bush, fig. 3 is the same view after driving the fastening element 
fully into the base, fig. 4 is the cross sectional view of middle 
part of the returning bush and fig. 5 is somewhat enlarged view 
of one of returning bush end in cross section. 

105 In power tool shown in fig.1 a piston 1_, mounted for 

reciprocation within the guiding barrel 2_, is in its firing position 
at the rear end of the barrel 2 where the piston head 1_2 is, as 
near, as possible, to the firing chamber 4 .On piston shank H, 
between the piston head ±2 and fastener guide 5 an elastic 

110 returning bush 7 is situated, being in the shape of one piece 
bellow, constructed from an elastomer, whose diameters both 
external and internal are regularly varied. The walls of so 
formed returning bush 7^ are approximate in shape to a stack of 
frusto-spherical segments, creating uniformly spaced swellings 

115 and narrowings of wave like structure. In another embodiment of 
the invention the returning bush is of shape of stack of frusto- 
conical segments. In yet another embodiment of the invention, 
the returning bush is of shape of the stack of barrel shape 
segments or/and another surface of revolution segments. The 

120 returning bush 7 has the maximal internal diameter D4 . of its 
extreme two segments at its both ends, of slightly smaller size 
than the respective diameter D2_ of remaining segments, so that 
the bush end segment walls are a little thicker than other 
segments walls. The internal end surface of external segments 
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125 is markedly curved outside in such a way, that the position 71. of 
curvature points of bush ends is clearly distanced from the bush 
faces 72,. The length of the returning bush 7 is selected in such 
a way that after initial blocking of the returning bush 7_ , the 
piston shank 1 end face does not reach its extreme forward 

130 position and remains at a distance from the base 30. the 
distance slightly greater than the head height of fastening 
element 6. The maximal external diameter D1_ of the returning 
bush 7. is smaller enough than the internal diameter of the 
guiding barrel 2, that, after initial blocking of the returning bush 

135 Z . its external diameter still remains smaller than internal 
diameter of the guiding bush 2 ,thus preserving a slight 
clearance. When the piston 1 is in its firing position, an initial 
stress within the returning bush 7. remains, enough to ensure 
that the piston head 12. abuts the bottom of the barrel 2, near 

140 the firing chamber 4 . On the piston head 12 there is a plurality 
of groves 121 . acting as sealing means for firing gases and 
providing some space to gather impurities. Ports A in the 
guiding barrel 2, and ports and C. in external barrel 8 are 
provided to enable the firing gases evacuation after firing. 

145 After firing the cartridge £ upon striking the firing pin 2JD, 

the firing gases set the piston 1 into motion, with rapidly 
accelerating velocity, towards the fastener 6. Piston head 1^, 
after passing the port A, opens gas flow connection toward the 
space between the guiding barrel 2 and external barrel 8 and 

150 from there, through port B,, toward silencer H and from there, 
via port C^, into the atmosphere, thus reducing the firing noise 
and gas pressure in firing chamber, to value close to 
atmospheric pressure. Accelerated piston i strikes against 
fastener 6 , driving it into base 3jD, and at the same time, 

155 compressing the returning bush 7. At a distance of several 
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millimeters before fully setting the fastener 6 into the base 30 
initial blocking of the returning bush 7, takes place. In this 
position the piston shank 1 end face does not reach its extreme 
forward position and remains at some distance from the base 30 

160 slightly greater than the head height of the fastener 6 and a 
clearance exists between the guiding barrel 2 and returning 
bush 7_, The returning bush 7^ at the final stage of the piston ^_ 
motion, forms a shut tubular column ,thus absorbing little firing 
energy which ensures driving the fastening element 6. to the full 

165 depth. In the event of free flight shot or overdrive of the piston, 
this shut tubular column will function as a buffer, to absorb the 
high energy of the piston 1 . 

After thrusting the fastener 6 into the base 30., the piston 1. 
stops and due to elastic memory, inherent in elastomeric 

170 material, the returning bush 7 will return the piston 1 to its firing 
position, where it Is ready for the next firing operation, the more 
easier that the counter-pressure acting upon the piston 1. from 
the firing chamber 4, has fallen to atmospheric pressure. 

To reload the power piston tool, it should be removed from 

175 the contact with the base 30., then the springs of firing-pin 
assembly move the subassembly of piston 1. and its guiding 
barrel 2 forward, about a stroke, enabling : first to remove the 
used firing cartridge 9 from the firing chamber 4 and, secondly, 
after the tool is pressed anew against base 30. for the 

180 subsequent firing, to shift the cartridge belt 40 about one 
position. 

By virtue of particular configuration of the elastic returning 
bush 7, during the normal power stroke, substantially little 
energy will be absorbed by the returning bush X being pressed, 
185 and thus there will be little interference with the velocity of the 
piston 1, so the bulk of firing energy is used for driving the 
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fastener 7 into base 30., while only small portion of this energy 
will be used for returning the piston 1 to its firing position, thus 
reducing the tool reflection effect and ensuring that the piston 1 

190 will always return to its firing position, after venting the space 
behind its head 12,. The particular wave like shape of returning 
bush 7, as well as, thickening the bush X segments and 

particular position of curvature points of bush 7_ ends ensures 
correct functioning of the tool and eliminates the elastomeric 

195 bush tendency to curl, which tendency could drive to a situation 
when the piston 1 could be blocked within the guiding barrel 2 
Besides, the returning bush 7 does not oppose a great 
resistance to the piston i movement , so it does not brake its 
velocity and it does not impair the effectiveness of fastening the 

200 fasteners and does not provoke any tool reflection effect. 
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Claims 

1. A power actuated piston tool with piston automatic 
return, comprising an external barrel with a guiding barrel 

5 situated there within, a piston means mounted for reciprocation 
within said guiding barrel, between firing position and fastening 
position, a firing-pin assembly, situated at the rear end of 
external barrel, operatively connected therewith, and means for 
automatic return of piston means from its fastening position to 

10 its firing position, situated on piston shank between piston head 
and fastener guide, said means for automatic piston return is a 
one-piece elastic returning bush (7) made of elastomeric 
material in the shape of bellow, whose diameters both external 
and internal are regularly varied, creating uniformly spaced 

15 swellings and narrowings of wave like structure. 

2. A power actuated piston tool, according to claim 1, 
wherein the walls of returning bush (7) are approximate in 
shape to a sinusoid, or to a stack of frusto-spherical segments, 
or to a stack of frusto-conical segments, or to a stack of barrel 

20 shape segments and/or other surface of revolution segments. 

3. A power actuated piston tool, according to claim 1 or 2 , 
wherein the maximal internal diameter ( D4 ) of at least one 
segment of the returning bush (7) at its both ends , is of smaller 
size than respective diameter (D2) of the remaining segments. 

25 4. A power actuated piston tool, according to claim 1 or 2, 

wherein the end segment walls of returning bush (7.) are thicker 

than other segment walls. 

5. A power actuated piston tool, according to claim 1 or 2, 

wherein the internal end surface of external segments of 
30 returning bush (7) is markedly curved outside in such a way, 

that the position of curvature points (71 ) is clearly distanced 

from the returning bush (7.) face (72). 
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6. A power actuated piston tool, according to claim 1or 2, 
wherein the length of the returning bush (7) is selected in such 
a way, that after initial blocking, the piston shank (1.) end face 
does not reach its extreme forward position and remains at a 

5 distance from the base (30), the distance greater than the head 
height of fastening element (6). 

7. A power actuated piston tool, according to claim 1or 2, 
wherein the maximal external diameter ( D1 ) of the returning 
bush (7) is smaller enough than the internal diameter of the 

10 guiding barrel (2), that after initial blocking of the returning 
bush (7.), Its external diameter still remains smaller than the 
internal diameter of the guiding bush (2,), thus preserving the 
small clearance. 
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Power operated piston tool with 
piston automatic return 


5 The object of this invention is a power operated piston tool 

with piston automatic return. 

In power operated piston tools, of indirect action, designed 
for driving fastening elements into a base like masonry, 
concrete, wood or the like, a piston element, driven by firing 

10 gases, coming from firing cartridge, is used as an intermediary 
element, acting upon the fastener, as opposite to tools of direct 
action, where firing gases act directly upon fastening element. 

In tools of indirect action, the piston after fastening is in 
its forward position, that is piston shank tip is at the fastener 

15 guide muzzle end. In order to return the piston to its firing 
position, in conventional, semiautomatic tools, manual reloading 
is required. This reloading consists of pulling backward the 
barrel means, having a returning tooth, engaging the respective 
cavity on piston means, which causes the piston to return. This 

20 operation is also used to shift the firing cartridge belt about one 
position, thus making the tool ready for next firing. 
In other kind of power piston tools, described in patent EP 
0223740. the piston return is actuated by the firing gases which, 
after pushing the piston to its forward position, while still 

25 expanding, cause the piston to retract. However, after 
retracting, the piston strikes against its rear abutment, thus 
causing the reflection effect, which may displace the piston of 
some distance from its firing position, creating a dead space, 
decreasing the firing power of a subsequent fire. As a result. 

30 fasteners are driven into the base at uneven depth and the firing 
chamber becomes spoiled with firing remains, due to incomplete 
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burning of blowing charge. Besides, problems can occur when 
the piston itself is driven into the base after fastening 
operation. In that case, to return the piston to its firing position, 

35 an additional manual push-rod is needed. In any case, after 
transporting or other periods of prolonged disuse of the tool, it 
is always useful to check with manual push-rod, whether the 
piston is well in its firing position, the only one initial position 
ensuring tool correct functioning. 

40 In another kind of power piston tool, illustrated in US 

patent No 3,331,546, to return the piston member, a plurality of 
stacked washers constructed from polyurethane elastomer, are 
applied. The washers are positioned within the barrel, on the 
piston shank. After firing the washers are rapidly collapsed, 

45 thus absorbing part of firing energy and functioning as a buffer. 
At the end of power stoke, and after dissipation of the firing 
gases, escaping through vent holes in the barrel, the washers 
will return to their original shape, due to elastic memory, and 
thus they return piston to its firing position. The venting holes, 

50 situated in washers' side portions cause stress concentration 
and thus damage to spring elements. The other problem arises 
when exchanging worn-out washer elements, as they require 
strictly defined positions and quantity, otherwise malfunction 
may occur, if not a serious tool damage. 

55 It is an object of this invention to provide a power 

operated piston tool, free from above mentioned imperfections, 
in which the piston return is carried-out mechanically, by use of 
one-piece elastic returning bush. The returning bush is situated 
on piston shank between piston head and fastener guide, is 

60 made of elastomeric material and has a shape of bellow, whose 
diameters both external and internal are regularly varied. The 
walls of so formed returning bush are approximate in shape to a 
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sinusoid, or to a stack of frusto-spherical segments, or frusto- 
conical segments, or stack of barrel-shape segments or/and 

65 other surface of revolution segments, creating uniformly spaced 
swellings and narrowings of wave like structure. 

The returning bush according to this invention 
advantageously has the maximal internal diameter of at least 
one segment at its both ends of slightly smaller size than the 

70 respective diameter of remaining segments, so the end segment' 
walls are thicker than others segment walls. 

The internal end surface of external segments is markedly 
curved outside in such a way, that the position of curvature 
points of bush ends is clearly distanced from bush face. The 

75 length of returning bush is selected in such a way that after 
initial blocking, the piston shank end face does not reach its 
extreme forward position and remains at a distance from the 
base, the distance slightly greater than the head height of 
fastening element. The maximal external diameter of returning 

80 bush according to present invention is smaller enough than the 
internal diameter of guiding barrel, that after initial blocking of 
the bush, its external diameter still remains smaller than 
internal diameter of guiding bush, thus preserving the slight 
clearance. 

85 After driving fully the fastening element into the base, and 

subsequent stopping the piston movement, the energy 
accumulated in the returning bush is being relieved and rejects 
the piston to the rear, due to shape memory of elastomeric 
material. It is the first and the greatest returning force acting 

90 upon the piston. After returning the piston to its rear position, 
there remains some slight force due to not fully recovering the 
bush free shape, which force retains the piston in its rear 
position that is firing position. 
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The object of this invention is illustrated in a preferable 

95 embodiment in the accompanying drawings in which fig.1 Is a 
longitudinal cross sectional view of the power piston tool, 
showing the piston in its firing position, at the moment of firing 
the cartridge, fig. 2 is the same view showing the piston at the 
end of normal power stroke, at the moment of driving the 

100 fastening element into a base, after initial blocking of returning 
bush, fig. 3 is the same view after driving the fastening element 
fully into the base, fig. 4 is the cross sectional view of middle 
part of the returning bush and fig. 5 is somewhat enlarged view 
of one of returning bush end in cross section. 

105 In power tool shown in fig.1 a piston 1., mounted for 

reciprocation within the guiding barrel ^, is in its firing position 
at the rear end of the barrel 2 where the piston head 12 is. as 
near, as possible, to the firing chamber 4 .On piston shank JLL, 
between the piston head 12 and fastener guide 5_ an elastic 

110 returning bush 7 is situated, being in the shape of one piece 
bellow, constructed from an elastomer, whose diameters both 
external and internal are regularly varied. The walls of so 
formed returning bush 7 are approximate in shape to a stack of 
frusto-spherical segments, creating uniformly spaced swellings 

115 and narrowings of wave like structure. In another embodiment of 
the invention the returning bush is of shape of stack of frusto- 
conical segments. In yet another embodiment of the invention, 
the returning bush is of shape of the stack of barrel shape 
segments or/and another surface of revolution segments. The 

120 returning bush 7 has the maximal internal diameter D4, of its 
extreme two segments at its both ends, of slightly smaller size 
than the respective diameter JD2 of remaining segments, so that 
the bush end segment walls are a little thicker than other 
segments walls. The internal end surface of external segments 
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125 is markedly curved outside in such a way. that the position 71_ of 
curvature points of bush ends is clearly distanced from the bush 
faces 72.. The length of the returning bush 1_ is selected in such 
a way that after initial blocking of the returning bush 7. , the 
piston shank 1 end face does not reach its extreme forward 

130 position and remains at a distance from the base 30. the 
distance slightly greater than the head height of fastening 
element 6,. The maximal external diameter D_l of the returning 
bush 7^ is smaller enough than the internal diameter of the 
guiding barrel 2, that, after initial blocking of the returning bush 

135 Z . its external diameter still remains smaller than internal 
diameter of the guiding bush 2. ,thus preserving a slight 
clearance. When the piston 1_ is in its firing position, an initial 
stress within the returning bush Z remains, enough to ensure 
that the piston head 12 abuts the bottom of the barrel 2., near 

140 the firing chamber 4 . On the piston head JL2 there is a plurality 
of groves 121 . acting as sealing means for firing gases and 
providing some space to gather impurities. Ports A in the 
guiding barrel 2, and ports B. and C in external barrel 8 are 
provided to enable the firing gases evacuation after firing. 

145 After firing the cartridge 9 upon striking the firing pin 20. 

the firing gases set the piston 1 into motion, with rapidly 
accelerating velocity, towards the fastener 6. Piston head JL2, 
after passing the port A, opens gas flow connection toward the 
space between the guiding barrel 2 and external barrel 8 and 

150 from there, through port B., toward silencer JJ. and from there, 
via port C,, into the atmosphere, thus reducing the firing noise 
and gas pressure in firing chamber, to value close to 
atmospheric pressure. Accelerated piston 1 strikes against 
fastener 6 , driving it into base 30,. and at the same time. 

155 compressing the returning bush 7. At a distance of several 
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millimeters before fully setting the fastener 6 into the base 30. 
initial blocking of the returning bush 7. takes place. In this 
position the piston shank 1_ end face does not reach its extreme 
forward position and remains at some distance from the base 30 

160 slightly greater than the head height of the fastener 6. and a 
clearance exists between the guiding barrel 2. and returning 
bush The returning bush 7^ at the final stage of the piston 1 
motion, forms a shut tubular column ,thus absorbing little firing 
energy which ensures driving the fastening element 6. to the full 

165 depth. In the event of free flight shot or overdrive of the piston, 
this shut tubular column will function as a buffer, to absorb the 
high energy of the piston 1 • 

After thrusting the fastener 6 into the base 30^. the piston 1_ 
stops and due to elastic memory, inherent in elastomeric 

170 material, the returning bush 7_ will return the piston 1 to its firing 
position, where it is ready for the next firing operation, the more 
easier that the counter-pressure acting upon the piston 1 from 
the firing chamber 4, has fallen to atmospheric pressure. 

To reload the power piston tool, it should be removed from 

175 the contact with the base 30 . then the springs of firing-pin 
assembly move the subassembly of piston 1. and its guiding 
barrel 2^ forward, about a stroke, enabling : first to remove the 
used firing cartridge 9 from the firing chamber 4 and, secondly, 
after the tool is pressed anew against base 30^ for the 

180 subsequent firing, to shift the cartridge belt 40 about one 
position. 

By virtue of particular configuration of the elastic returning 
bush 7, during the normal power stroke, substantially little 
energy will be absorbed by the returning bush 7. being pressed, 
185 and thus there will be little interference with the velocity of the 
piston 1, so the bulk of firing energy is used for driving the 
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fastener 7. into base 30., while only small portion of this energy 
will be used for returning the piston l^to its firing position, thus 
reducing the tool reflection effect and ensuring that the piston 1 

190 will always return to its firing position, after venting the space 
behind its head 12.. The particular wave like shape of returning 
bush 7, as well as, thickening the bush 7 end segments and 
particular position of curvature points of bush 7 ends ensures 
correct functioning of the tool and eliminates the elastomeric 

195 bush tendency to curl, which tendency could drive to a situation 
when the piston 1_ could be blocked within the guiding barrel 2.- 
Besides, the returning bush 7 does not oppose a great 
resistance to the piston 1_ movement , so it does not brake its 
velocity and it does not impair the effectiveness of fastening the 

200 fasteners and does not provoke any tool reflection effect. 
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Claims 

1. A power actuated piston tool with piston automatic 
return, comprising an external barrel with a guiding barrel 

5 situated there within, a piston means mounted for reciprocation 
within said guiding barrel, between firing position and fastening 
position, a firing-pin assembly, situated at the rear end of 
external barrel, operatively connected therewith, and means for 
automatic return of piston means from its fastening position to 

10 its firing position, situated on piston shank between piston head 
and fastener guide, said means for automatic piston return is a 
one-piece elastic returning bush (7) made of elastomeric 
material in the shape of bellow, whose diameters both external 
and internal are regularly varied, creating uniformly spaced 

15 swellings and narrowings of wave like structure, 

2. A power actuated piston tool, according to claim 1, 
wherein the walls of returning bush (7_) are approximate in 
shape to a sinusoid, or to a stack of frusto-spherical segments, 
or to a stack of frusto-conical segments, or to a stack of barrel 

20 shape segments and/or other surface of revolution segments. 

3. A power actuated piston tool, according to claim 1 or 2 , 
wherein the maximal internal diameter ( D4 ) of at least one 
segment of the returning bush (7^) at its both ends , is of smaller 
size than respective diameter ( D2 ) of the remaining segments. 

25 4. A power actuated piston tool, according to claim 1 or 2, 

wherein the end segment walls of returning bush (7^) are thicker 

than other segment walls. 

5. A power actuated piston tool, according to claim 1 or 2, 

wherein the internal end surface of external segments of 
30 returning bush (7) is markedly curved outside in such a way, 

that the position of curvature points ( 71 ) is clearly distanced 

from the returning bush (7) face (72). 
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6. A power actuated piston tool, according to claim 1or 2, 
wherein the length of the returning bush (7) is selected in such 
a way. that after initial blocking, the piston shank (1) end face 
does not reach its extreme forward position and remains at a 

5 distance from the base (30). the distance greater than the head 
height of fastening element (6). 

7. A power actuated piston tool, according to claim lor 2, 
wherein the maximal external diameter ( D1 ) of the returning 
bush (7) is smaller enough than the internal diameter of the 

10 guiding barrel (2,), that after initial blocking of the returning 
bush (7.), its external diameter still remains smaller than the 
internal diameter of the guiding bush (2.), thus preserving the 
small clearance. 


